The purpose of this paper is to study the global existence and boundedness of solutions to a kind of nonlinear integro-differential equations of second order by integral inequalities. Some illustrative examples are also provided. Our results complement and improve some ones in the literature.
Introduction
As is well known, differential equations and integro-differential equations are frequently encountered as mathematical models arisen from a variety of applications including control systems, electrodynamics, mixing liquids, medicine, economics, atomic energy, information theory, neutron transportation and population models, etc. In the qualitative analysis of such mathematical models, the stability, global existence, boundedness and asymptotic behavior, etc., of solutions play an important role. In particular, the global existence and boundedness of solutions of differential and integro-differential equations have an important role in the theory of differential and integro-differential equations as they provide information about the behavior of solutions for entire interval ). , [ 0  t Therefore, the problems with respect to the global existence and boundedness of solutions of differential equations of second order have received considerable attention for the last decades. For an excellent survey of almost all results up to 1974 we refer the reader in particular to book by Reissig et al. [23] . Further results can be found in the books or the papers by Ahmad and Rama Mohana Rao [2] , Fonda and Zanolin [4] , Graef ([6] , [7] ), Huang et al. [9] , Jin [10] , Kato [11] , Kiguradze and Chanturia [12] , Kitano and Kusano [13] , Kroopnick [14] , Mirzov [15] , Mustafa and Tunc [16] , Mustafa and Rogovchenko [17] , Nápoles Valdés [18, 20] , Qian [22] , Saker [24] , Tiryaki and Ağacık [25] , Tunc [26] [27] [28] [29] [30] [31] [32] [33] , Tunc and Tunc [34] , Tunc and Tunc [35] , Wong [36] , Wong and Burton [38] , Wu et al. [39] , Yoshizawa [40] . http://www.ispacs.com/journals/jiasc/2015/jiasc-00083/
International Scientific Publications and Consulting Services However, to the best of our knowledge, there exist few results on the global existence and boundedness of solutions of integro-differential equations of second order. Below we choose to mention results which are in same sense more closely related to our work in this paper. In 1980, Grace and Lalli [5] considered the second order the integro-differential equation
In [5] , by means of some integral inequalities due to Pachpatte [21] , Grace and Lalli studied the asymptotic behavior of the solutions of this second order integro-differential equation. Later, in 1982, Agarwal [1] considered the same integro-differential equation and provided some alternate estimates of the inequalities needed in Grace and Lalli [5] , and as a consequence he relaxed some conditions required in the proofs of [5] . It is mentioned that the proofs of theorems of [1] are similar to those given by Grace and Lalli [5] . After that, in 1985, Yang [37] dealt with the asymptotic behavior of solutions of a more general second order integro-differential equation of the form
By this work, Yang [37] generalized and corrected proofs of some theorems dealing with certain special cases of the above equation in papers by Grace and Lalli [5] and Agarwal [1] . In 2001, Nápoles [19] considered the following second order integro-differential equation 
t n ii i x t a t f t x t x t x t g t x t x t h x t C t x d
The authors discussed the continuability and boundedness of solutions of this second order functional integro-differential equation with multiple delays. The proofs in [8] are based on the construction of a Lyapunov-Krasovskii type functional. In this paper, we consider a specific class of second order nonlinear integro-differential equations of the following form 
Motivated by the works mentioned above, we obtain sufficient conditions, which guarantee the global existence and boundedness of solutions of (1.1) and (1.2) by employing an integral inequality due to Pachpatte [21] . It is worth mentioning that the results in Agarwal [1] , Yang [37] and Grace and Lalli [5] do not cover the problems of the form (1.1) and (1.2). Further, in spite of the results of Nápoles Valdés [19] and Graef and Tunc [8] are proved by using Lyapunov function and Lyapunov-Krasovskii type functional, respectively, here we do not benefit from these approaches. Besides, to the best of our knowledge, there exists no work in the literature covers the problems to be discussed in this paper. This paper contributes and complements the results of Agarwal [1] , Grace and Lalli [5] , Nápoles Valdés [19] and Yang [37] . The results to be obtained here have a contribution to the subject in the literature, and they may be useful for researchers working on the qualitative behaviors of nonlinear integro-differential equations of higher order. The equation considered and the assumptions to be given here are different from those in the literature. This case shows the novelty of this work.
Main results
Before we state our main results, we give a lemma, which is needed in the proofs of our main results. 
We assume that the following assumptions hold:
The first main result is the following theorem. 
By a comparison with equation (1.1), it follows that
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